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PREFACE 


Managing a business is a very complex responsibility and requires effective management to 
succeed. Managing complexity requires many skills. There are more competitors, more places to 
sell products and more places to locate workers. As a consequence, effective decision making is 
more crucial than ever before. On the other hand, nowadays managers have more access to larger 
and more detailed data sets that are potential sources of information for making well-informed 
objective decisions. Business managers are increasingly using statistical techniques to convert 
data into meaningful information. However, to achieve this, potential managers need to know which 
statistical techniques they should use to extract useful information from the available data to make 
informed decisions. For students preparing for the business world, it is not enough to focus merely 
on mastering a diverse set of statistical techniques and calculations. A course and its recommended 
textbook must provide a complete picture of statistical concepts and their applications to the real 
world. Business Statistics, Abridged — Australia and New Zealand is designed to demonstrate that 
statistical methods are vital tools for today's businesses and business managers to improve their 
decision-making skills. 

This book is a thorough Australasian adaptation of the most popular and best-selling US text, 
Statistics for Management and Economics (11th edition) by Gerald Keller. This edition is a further 
attempt to make the basic business and economics statistics subject a more effective and enjoyable 
learning experience for both instructors and students at Australasian universities. It uses familiar 
local terminology, together with examples, exercises and cases that draw upon Australasian data. 
To enhance flexibility, we have also rearranged a number of chapters from the US edition. For 
example, we have incorporated the data collection chapter with types of data at the start of the 
book, additional graphical techniques such as bubble chart and heat maps in the graphical methods 
chapter, introduce estimation and hypothesis testing in separate chapters, present inference about 
population variance in another chapter and single population and two or more populations in 
different chapters. Furthermore, we have included a chapter on index numbers, which includes 
some important topics such as the construction of the Australian Consumer Price Index, as well as 
comparison of Laspeyres and Paasche index numbers. 

When solving problems, Business Statistics, Abridged — Australia and New Zealand uses its 
unique ‘ICI’ approach, which is renowned for its consistent, proven three-step method to solving 
problems. The ІСІ approach teaches you how to: (1) Identify the appropriate technique, (2) Compute 
the statistics and (3) /nterpretthe results, in the context of the problem at hand. The compute stage 
can be completed in any or all of three ways: manually (with the aid of a calculator) or using Excel 
or XLSTAT (on the computer). This book contains step-by-step instructions and commands to teach 
students how to use Microsoft Excel& or XLSTAT to solve statistical problems. For those courses 
that wish to use the computer extensively, manual calculations can be played down or omitted 
completely. Conversely, those that wish to emphasise manual calculations may easily do so, and 
the computer solutions can be selectively introduced or skipped entirely. This approach is designed 
to provide maximum flexibility, and it leaves to the instructor the decision of when to introduce the 
computer. 

Additionally, most examples, exercises and cases feature raw data. These data sets are available 
to download from the companion website accessible through https://login.cengagebrain.com/. 


Key features of our approach 


1. Systematic approach 


This edition retains the systematic approach introduced in the US edition, which teaches students 
how to recognise which statistical technique to use. We believe that this skill is the most important 
one to develop, yet it is the one students have the greatest difficulty in mastering. As each 
technique is introduced, we demonstrate how to recognise when its use is appropriate and when it 
is not. Our ICI approach divides the solution of statistical problems into three parts: (1) identify the 
technique; (2) calculate/compute the required sample statistics; and (3) interpret the results. Our 
focus has been on the first and third parts, as the sample statistics could be produced relatively 
easily with a computer. 

When demonstrating examples, we start the solutions by reviewing the appropriateness of 
the method to be used. One of the main benefits of our approach is that it allows instructors to 
de-emphasise mathematical manipulation. Consequently, students can spend more time properly 
setting up the procedure and interpreting the statistical results, and less time grinding out the 
arithmetic. 

For students without access to a computer and statistical software, we continue to teach 
how to calculate statistics manually (with the exception of the most complicated procedures), and 
most exercises can be solved in this way. 


2. Cases 


Recent academic conferences devoted to improving the teaching of applied statistics have 
advocated the use of cases to help motivate students. In practice, a statistician often has access 
only to raw data and the correct procedure to employ is not obvious; our approach allows us to 
offer more realistic applications. In fact, many of the cases are based on real studies that have 
been reported in newspapers, magazines, journals, on television and at academic conferences. 
Several from our own consulting projects have also been included. Such applications can motivate 
students, who unfortunately often believe that statistics is not very relevant to their future careers. 
We believe that our approach can change these attitudes. More than 80 cases are included in the 
book. Students are expected to analyse the cases and draw conclusions in the same way as the 
original authors did. These cases are neither summaries of what a particular statistician did to solve 
a problem, nor glorified exercises; rather, they give students the opportunity to see for themselves 
how statistical problem solving works. 


3. Review chapter 


The review chapter is included in the book to help students practise identifying the correct 
techniques. This chapter reviews all the statistical methods covered in the book and provides 
exercises and cases that require the use of several different statistical procedures. It, therefore, 
provides practice in the technique identification skills that are required for statistics exams and, 
ultimately, in any real-life application of statistics. 


4. Use of Excel 


Because the use of spreadsheets is so widespread, we believe that Microsoft® Excel is an 
important addition to this book. However, spreadsheets are not designed for use as statistical 
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software, although they are increasingly capable in data analysis. Because of this limitation, we 
offer workbooks that can be used to solve statistical problems beyond Excel's existing capabilities. 
In this edition we have introduced another Excel Add-in, XLSTAT, which is capable of sophisticated 
statistical analysis to complement Excel's menu of statistical procedures. All statistical techniques 
introduced in this book can be calculated using either Excel's Data Analysis (Analysis ToolPak) 
or XLSTAT, which is available to download from the companion website accessible through 
https://login.cengagebrain.com/. The website also contains another Excel add-in Data Analysis Plus, 
which can also be used to perform a number of statistical calculations that Excel Data Analysis is 
unable to perform. 

The Excel spreadsheet package is used extensively and presented consistently throughout 
the book to calculate sample statistics. Most examples in the chapters present manual (Calculating 
manually) and computer (Using the computer) solutions, allowing students to see both methods 
together and to use the preferred method. This feature provides flexibility, allowing the instructor to 
decide when manual or (Excel) computer calculations should be emphasised. Detailed instructions 
and Excel commands provided for the examples make it easy for instructors and students to make 
use of the computer. They also eliminate the need for instructors to teach how to use the software. 

Data files are provided in Excel format for most of the examples, exercises and cases. The 
eighth edition includes hundreds of data files, some consisting of hundreds of observations, which 
emphasise a central theme in the book - statistical techniques convert data into information. For 
students who will conduct statistical analyses manually, we have also provided the summary 
statistics (e.g. means and variances) for exercises, allowing most exercises to be solved manually. 


b. Exercises 


There are over 1500 exercises of varying levels of difficulty. At the end of most sections we supply, 
under the heading 'Learning the techniques', exercises that help students to learn the arithmetic 
involved in a specific procedure. "Applying the techniques' exercises then stress when and why 
the technique is used and how the results assist in the decision-making process. 'Computer 
applications' help students gain hands-on experience in applying the techniques to solve problems 
using real-world data and computer software. Supplementary exercises appear at the end of each 
chapter. As they cover all the topics presented in that chapter, they allow students to practise 
identifying which of the techniques encountered in that chapter should be employed. They also 
tend to be more realistic than the other types of exercises. 

We are optimistic that the systematic approach used in this book will be successful in 
helping students to understand how, when and why statistics are used. We hope that the realistic 
examples, exercises and cases we present, wherever possible with Australasian data, will make 
the subject more interesting and will persuade students that statistics can play a vital role in 
managerial decision making. 

This text is suitable for a one- or two-semester subject in a business program. Although 
various sections can be omitted, we strongly urge instructors to attempt to complete most of 
the statistical inference part of the book. Like a house under construction, the structure of the 
systematic approach is stronger when most of the various components are in place. Nonetheless, 
the book has been designed so that chapters can be omitted relatively easily. 


Unique features 


• Chapter opening examples illustrate the use of techniques introduced in that chapter. These 
examples are designed to help students learn the concepts in the chapters. These chapter 
opening examples are revisited at the relevant section of the chapter, where they are solved. 


In addition to the examples provided in each chapter, we have included 'Real-life applications’ 
sections which illustrate the fundamental applications of statistics in finance, marketing, human 
resources management, operations management, accounting and economics. 

° For example, to illustrate graphical techniques, we use an example that compares the 
histograms of the returns on two different investments. To explain what financial analysts 
look for in the histograms requires an understanding that risk is measured by the amount 
of variation in the returns. The example is preceded by a ‘Real-Life Applications’ box that 
discusses how return on investment is computed and used. 

. Later when we present the normal distribution, we feature another 'Real-Life Applications’ 
box to show why the standard deviation of the returns measures the risk of that investment. 

D Several 'Real-Life Application’ boxes are scattered throughout the book. 

‘In Summary’ boxes are included after each technique has been introduced. These boxes will 

allow students to see a technique's essential requirements, in addition to giving them a way to 

easily review their understanding. This is further enhanced by 'Chapter Summary' at the end 
of each chapter, which also include individual summary flowcharts in most of the Statistical 

Inference chapters and an overall summary flowchart in the review chapter. 

Several new exercises are added to each chapter. 

In addition to updating the data in the Examples and Exercises as much as possible, several 

new data sets have been added to the existing computer exercises section of each chapter. 

For those students who wish to solve the computer exercises containing data sets manually, 

summary statistics to these data sets are provided within each exercise. 

A more sophisticated commercially available Excel Add-in XLSTAT has been incorporated, to 

enable you to use Excel for almost all statistical procedures introduced in this book. 

In addition to Excel Data Analysis and XLSTAT commands, we have included several Excel 

workbooks that feature worksheets for confidence interval estimators and test statistics. By 

changing one or more inputs, students can learn, for example, the effect of increasing sample 
sizes on confidence intervals or on test statistics. 

Appendix A: Summary solutions for selected exercises is available in the book. 
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PART-OPENING FEATURES CHAPTER-OPENING FEATURES 


Part outlines show the chapters that are included in 
each part. 


PART ONE 


As you read this text you will find a number of features in every 
chapter to enhance your study of Business Statistics and help 
you understand how the theory is applied in the real world. 


Descriptive 
measures 
and probability 


CHAPTER3 Graphical descriptive techniques - Nominal data 
CHAPTER4 Graphical descriptive techniques - Numerical data 
CHAPTERS Numerical descriptive measures 

CHAPTER6 Probability 

CHAPTER7 Random variables and discrete probability distributions 
CHAPTER8 Continuous probability distributions 


To help you organise the material that you are about to learn, we have divided the rest of 
the book into three parts. 

Part 1 covers descriptive statistics and probability. These topics constitute the 
foundation of statistical inference. Chapter 3 introduces the graphical techniques for 
nominal data and Chapter 4 deals with graphical techniques for numerical data. Chapter 5 
presents numerical measures that are used to summarise data. The summary measures 
introduced in Chapter 5 will be used to make inferences about parameters in later chapters. 
In Chapters 6 to 8, we present probability and probability distributions that will provide the 
link between sample statistics and population parameters. 

Everything we do in this book is mostly built upon these six chapters. However, Part 1 
does much more than just lay the foundation. Both descriptive statistics and probability are 
‘subjects that are worth learning for their own intrinsic values. 

We all make decisions on a daily basis, most of which are made under uncertainty. 
Consider an investor who must decide which investment to make, how much money to 
invest and for how long that investment should be held. There are a large number of events 
over which the investor has no control. All that the investor can do is attempt to assess the 
risks and returns associated with each investment. As you will discover, probability plays a 
central role in this assessment. 

We believe that all business and economics graduates will have many opportunities. 
to apply statistical inference techniques and concepts. However, not all of them will do so 
because of a lack of either knowledge (despite the best efforts of statistics lecturers) or 
confidence. Descriptive techniques are so common that itis virtually impossible to ignore 
them. Newspapers, magazines, company annual reports and presentations are filled with 
applications of descriptive statistics. Knowing how to use and interpret them is a critical 
skill for all of us. 


Part-opening paragraphs introduce the chapters in 
each part to give you an overview of how the chapters 
relate to each other. 


Identify the key concepts that the chapter will cover 
with the learning objectives and get a clear sense 
of what you should be able to do after reading the 
chapter. 


Graphical descriptive techniques - 
Nominal data 


CHAPTER OUTLINE 

Introduction. 

3.1 Graphical techniques to describe nominal data 

3.2 Describing the relationship between two nominal variables 


SPOTLIGHT ON STATISTICS 


Break bail, go to jail? 


XM03-00 An overwhelming majority of Victorian electors (78%) say people charged with a criminal offence who are 
given bail and then break a bail condition should be immediately sent to jail, according to a special SMS Morgan Poll 
conducted on the eve of the last Victorian state election. 

Victorian electors were asked: "Мапу people charged with a criminal offence are given bail. If a person given bail then 
breaks a bail condition, should that person be immediately sent to jail or not?" This special SMS Morgan Poll was conducted on 
Thursday 22 November 2018 with a statewide cross-section of 961 Victorian electors aged 


18 and over. The responses and party affiliation for a random sample of $ 

200 respondents are stored in file СНОЗАХМОЗ:00. Some of the data are E 

listed below. Determine whether the responses differ on the basis of E 

party affiliation. On pages 71-72 we provide a possible answer * 

Source: www.roymorgan.com.au, Finding no: 7813 y 

|D Party | 

arty | Response | à 

1 LNP Yes 2 
2 LNP Yes 
3 LNP Yes 
4 Others Yes 
199 Others No 
200 ALP Yes 


Spotlight on Statistics are used at the beginning 

of every chapter. They highlight a specific problem 
that can be solved by using the statistical techniques 
that will be covered in the chapter. The problem is 
answered later in the chapter. 
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FEATURES WITHIN CHAPTERS 


Examples are used throughout each chapter. These are designed to teach you to use the authors' unique three-step 
approach to problem solving, and to help you apply statistics to real business problems. 


You will learn to: 


Comparing the clothing purchasing habits of men and women 

The manager of a major clothing manufacturer wants to compare the annual expenditure on clothing of men and 
women. She decides to estimate the difference in mean annual expenditure to within $100 with 9596 confidence. 
How large should the two sample sizes be, if we assume that the range of expenditure is $800 for males and 
$1200 for females and the populations of male and female expenditures on clothing are normal? 


Solution 
e identify the right statistical technique to use e identifying the technique 
3 й à The problem objective is to determine the required sample sizes. The data type is numerical. Both populations of 
by focusin g on the relationshi p between the interest are normally distributed and the samples are independent. 


Calculating manually 


problem and data type and calculate manually. — 8 The error bound is $100 and the confidence level is 0.95. Hence, В = $100 and 2,, = Zn = 1.96 


We approximate о, and c; by using the following formulas: 


а= ка. oo $200 (for males) 
д ; с, = Pange _ 1200 _ $300 (tor females) 
e compute the answer either by hand calculation, ——— —4 mou 
. SAM, . Thus, 
or by calculating it in Microsoft Excel® when " =ч а 
Р б y С ў = 100 = > 
you see a Using the computer’ heading with RR 
nterpreting the results 
instructions and ‘Command’ boxes which In order to estimate д, — н, to within $100 with 95% confidence, we should take samples of 50 men and 
d 50 women 
include step-by-step instructions on how to —#” Using the computer 
у e The required sample sizes can be calculated using the Sample size-2Means worksheet in the Estimators 
complete the examples using Microsoft Excel®. A T 
Excel output for Example 11.2 
2 А = B c 
3 |сола te sample es fora frd with (257 

e interpret the answer in the context of the E 16—29 

problem. = КШ 25 55 

[somuanos | | 
EM C D UU d л у з т 

Definition and Formula boxes enable you to review In Summary boxes are included after each technique 
your understanding of each new concept. has been introduced, as well as at the end of sections, 


to allow you to appreciate a technique's essential 
requirements and to enable you to review your 
understanding of each technique. 


Geometric mean 
The geometric mean of a population of N observations x, x, ..., x, is defined as: Factors that identify when to calculate the range, variance, standard deviation 


and coefficient of variation 
Population geometric mean: Hy = A[xix,... xy = Gros ox) Wr E & 
Р 9 Hs а кчт 1 Objective: to describe a single set of data 


The geometric mean of a sample of n observations x, x, ..., x is defined as: 


2 Type of data: numerical 


Sample geometric mean: x, =4/X,X,...X, — 0 xx, ^ 3 Descriptive measurement: variability 
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FEATURES WITHIN CHAPTERS 


The text contains over 1500 Exercises, located at the end 
of each section in the chapters. 


These include: 


e Learning the techniques exercises help you to learn 
the arithmetic involved in a specific procedure 

e Applying the technique exercises highlight when 
and why the techniques are used and how the results 
assist in the decision-making process 

e Computer applications help you gain hands-on 
experience in applying the techniques to solve 
problems using real world data and Microsoft 
Excel®. 


Learning the techniques 


3.29 XR03-29 The following table summarises the data 
from a survey on the ownership of iPads for families 
with different levels of income (C1 « C2 « C3). 
Determine whether the two nominal variables are 


related. 
pa 
No 40 32 48 
Yes 30 48 52 


Applying the techniques 


3.30 XR03-30 Self-correcting exercise. The trustee 
of a company's superannuation scheme has 
solicited the opinions of a sample of the company's 
employees regarding a proposed revision of the 
scheme. A breakdown of the responses is shown 
in the following table. Use an appropriate graphical 
presentation to determine whether the responses 
differ among the three groups of employees. 


Responses | Blue-collar | White- Managers 
workers collar 
workers 
For 67 32 11 
Against 63 18 Ө 


Computer applications 


3.31 XR03-31 The associate dean of a business school 
was looking for ways to improve the quality of 
applicants to its MBA program. In particular she 
wanted to know whether the undergraduate 
degrees of applicants to her school and the three 
nearby universities with MBA programs differed. 
She sampled 100 applicants of her program and an 
equal number from each of the other universities. 


Data files, highlighted throughout the text, enable you 
to complete the Examples, Exercises and Case Studies 
in the text without having to spend time inputting raw 
data. These data files are available on the accompanying 
student companion website (http://login.cengagebrain. 
com], the MindTap platform or via your instructor. 


Number of hours children spend watching television 


XM10-01 The sponsors of television shows targeted at children wanted to know the amount of time children spend 
watching television, since the types and number of programs and commercials presented are greatly influenced 
by this information. As a result, a survey was conducted to estimate the average number of hours Australian 
children spend watching television per week. From past experience, it is known that the population standard 
deviation a is 8.0 hours. The following are the data gathered from a sample of 100 children. Find the 95% 
confidence interval estimate of the average number of hours Australian children spend watching television. 


Real-Life Applications are included throughout the text 
to demonstrate real-world applications of statistics 

in the areas of finance, marketing, human resource 
management, accounting and economics. 


REAL-LIFE APPLICATIONS 


Test marketing 

In Chapter 13, we described test marketing, which is 
often used to assess consumer reaction to changes in 
one or more elements of the marketing mix. Marketing 
managers will conduct experiments to determine 
whether differences in sales exist between different 
prices for the product, different package designs ог 


different advertising strategies. 
Some of these experiments are 
carried out in small communities 
where it is easy to vary the 
particular elements that the 
manager wishes to investigate. 


Source: Shutterstock.com/ 
AlenKadr 


Commands boxes can be found throughout the text and 
include step-by-step instructions on how to complete 
exercises in Microsoft Excel®. 


Open the data file (XM03-07). Highlight the data including the column titles (A1:C355). 
Click INSERT and PivotTable under the Charts submenu. Then select Pivot Chart & Pivot Table. 
Make sure that the Table/Range is correct and click OK. 


RON эз 


Drag the Occupation button from the menu that appears on the right of the screen to the Drop Row Fields Here section 
of the box. Drag the Newspaper button to the Drop Column Fields Here section. Drag the Reader button to the Drop 
Value Fields Here section. Right-click any number in the table, click Summarize Values By, and check Count. This will 
produce a contingency table for the counts (frequencies). 


5 То convert to row percentages, right-click any number in the table, click Summarize Values By, More options..., and 
Show values as. Select *6 of rows from the drop-down menu and then click OK. Format the data into decimals by 
highlighting all cells with percentages and right-clicking. Select Number Format..., select Number under Category and 
select the number of Decimal places. Click OK. This will produce the contingency table for the row relative frequencies. 


Definitions or explanations of important key terms are 
located in the margins for quick reference. 


To describe the relationship between two nominal variables, we must remember that we 
are only permitted to determine the frequency of the values. A variation of the bar chart 
introduced inSection 3.1 is used to describethe relationship between two nominal (categorical) 
variables in graphical form. As a first step, we need to produce a cross-class 
(also known as contingency table or cross-tabulation table), which lists the frequency of each 
combination of the values of the two variables. We will illustrate the use of graphs to describe 
the relationship between two nominal variables using data from the newspaper readership 
case in Example 3.7. 


cross-classification cation table 
table 

A first step in graphing 
the relationship between 
two nominal variables. 


END-OF-CHAPTER FEATURES 
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At the end of each chapter you will find several tools to help you to review, practise and extend your knowledge of the 


key learning objectives including: 


А summary section that consolidates your — — — — — > CHAPTER SUMMARY 


knowledge of the content of the chapter by 
reviewing key concepts and drawing out their 
wider significance 


The concept of a random variable permits us to summarise the results of an experiment in 
terms of numerically valued events. Specifically, a random variable assigns a numerical value. 
to each simple event of an experiment. There are two types of random variables. A discrete 
random variable is one whose values are countable. A continuous random variable can assume 
an uncountable number of values. In this chapter we discussed discrete random variables and 
their probability distributions. 

We defined the expected value, variance and standard deviation of a population represented 
by a discrete probability distribution. We also presented two most important discrete 
distributions: the binomial and the Poisson. Finally, in this chapter we also introduced bivariate 
discrete distributions for which an important application in finance was discussed. 


e  Arecap of relevant symbols 


>» SYMBOL 


CTC T HORN 


“ Sum of x for all values ох | Summation 
fies | n-choose-x Number of combinations 
т n-factorial nin = 100-2)... (8)(2)(1) 
le exponential 2718. 


e Asummary of formulas from the chapter. ә summary or FORMULAS 


Supplementary Exercises at the end of each chapter give 
you the opportunity to further test your understanding of 


the key concepts covered. 


SUPPLEMENTARY EXERCISES 


9.33 The dean of a business school claims that the location they seek, rather than ask for directions. To 
average Master of Business Management graduate examine this belief, he took a random sample of 350. 
is offered an annual starting salary of $109500. The male drivers and asked each what they did when 
standard deviation of the offers is $9900. What is the lost. If the belief is true, determine the probability 
probability that for a random sample of 38 Master of that less than 75% said they continue driving. 


Business Management graduates, the mean starting 


SOPHIE DR СЕЛЕ 9.39 The Red Lobster restaurant chain regularly surveys 
annual salary is less than ? 


its customers. On the basis of these surveys, 


9.34 Refer to Exercise 9.33. Suppose that a random management claims that 75% of customers rate the 
sample of 38 Master of Business Management food as excellent. A consumer testing service wants 
graduates report that their mean starting salary is to examine the claim by asking 460 customers to 
$105000. What does this tell you about the dean's rate the food. What is the probability that less than 
claim? 70% rate the food as excellent? 

9.35 A restaurant in a large commercial building provides 9.40 An accounting professor claims that no more than 
coffee for the building's occupants. The restaurateur one-quarter of undergraduate business students will 
has determined that the mean number of cups of major in accounting, 
coffee consumed in one day by all the occupants is а What is the probability that in a random sample 
2.0, with a standard deviation of 0.6. A new tenant of 1200 undergraduate business students, 336 ог 
of the building intends to have a total of 125 new more will major in accounting? 
employees. What is the probability that the new b A survey of a random sample of 1200 
employees will consume more than 240 cups of undergraduate business students indicates that 
coffee per day? there are 336 students who plan to major in 


accounting. What does this tell you about the 


9.36 The number of pages photocopied each day by the : 
professor's claim? 


admin staff in a busy office is normally distributed 


with a mean of 550 and a standard deviation of 150. 9.41 Statisticians determined that the mortgages of 
Determine the probability that in one business week homeowners in a city is normally distributed with 
(i.e. 5 days) more than 3000 pages will be copied a mean of $500000 and a standard deviation of 


$100000. A random sample of 100 homeowners 


9.37 A university bookstore claims that 50% of its 


Appendices throughout the text included step-by-step 
instructions on how to perform complex statistical 
calculations. 


Expected value (mean) =п= У, хр(х) 
| Variance Eu) pto Xx р(х) 
Standard deviation Sb(X)- o = |0) 
Covariance COV(X,Y) = 6 = Y, (х-и, )(у-ш)р(х,у) 
=}, У ху р(х,у)-њи 
Coefficient of correlation. ee 


Case Studies are included at the end of each chapter to 
assist you in applying the statistical techniques you are 
learning to real-world problems. 


CASE 8.1 Average salary of popular business professions in 
Australia 


608-01 Based on a recent publication (payscale.com/index/au/job), the average salaries of 10 
popular business-related jobs in Australia are listed below. It is believed that salaries can be 
considered as following a normal distribution with a standard deviation of $1500. A high school 
student would like to choose a degree that could lead to the profession which has a higher 
probability of gaining a reasonably good salary. What is the likelihood of him receiving an annual 
salary greater than $60000 for each of the 10 jobs listed in the table? 


Average salary in Australia, 10 popular business jobs 


Accountant 57139 
| Business Data Analyst | 69823 
Finance Manager 93835 
| Financial Planner | 76004 
HR Manager 89328 
| Marketing Manager | 78847 
Personal Banker 53285 
Retail Manager | 51413 
Supply Chain Manager 103724 
Tax Accountant. 56316 


Source: payscale.com/index/au/job 


Summation notation 


This appendix offers an introduction to the use of summation notation. Because summation 
notation is used extensively throughout statistics, you should review this appendix even if you 
have had previous exposure to summation notation. Our coverage of the topic begins with 
an introduction to the necessary terminology and notation, follows with some examples, and 
concludes with four rules that are useful in applying summation notation. 

Consider n numbers x, x, ..., х,. A concise way of representing their sum is: 


> 


That is: 


Terminology and notation 


1 The symbol Z is the capital Greek letter sigma, and means "ће sum of’. 

2 The letter ¡is called the index of summation. The letter chosen to represent the index of 
summation is arbitrary. 

The expression Y) x, is read as ‘the sum of the terms x where i assumes the values from 1 
to n inclusive’. 
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FOR THE INSTRUCTOR 


Cengage Learning is pleased to provide you with a selection of 
resources that will help you prepare your lectures and assessments. 
These teaching tools are accessible via cengage.com.au/instructors 

for Australia or cengage.co.nz/instructors for New Zealand. 


Premium online teaching and learning tools are available on the MindTap platform - the personalised eLearning 
solution. 


MindTap is a flexible and easy-to-use platform that helps build student confidence and gives you a clear picture of 
their progress. We partner with you to ease the transition to digital - we're with you every step of the way. 

The Cengage Mobile App puts your course directly into students' hands with course materials available on their 
smartphone or tablet. Students can read on the go, complete practice quizzes or participate in interactive real-time 
activities. 


MindTap for Selvanathan's Business Statistics is full of innovative resources to support critical thinking, and help your 
students move from memorisation to mastery! Includes: 

Selvanathan's Business Statistics eBook 

Data sets for Examples, Exercises and Cases 

Downloadable Workbooks to perform some of the statistical estimations and tests discussed in the book 
Videos and animations 

Selected solutions for the self-correcting exercises 

Revision quizzes 

Interactive assignment quizzes 

Aplia problem sets 

Interactive flashcards to revise key terms. 


MindTap is a premium purchasable eLearning tool. Contact your 
Cengage learning consultant to find out how MindTap can transform 


your course. e CENGAGE MINDTAP 


SOLUTIONS MANUAL 


This bank of questions has been developed with the text for the creation of quizzes, tests and exams for your students. 
Deliver tests from your LMS and your classroom. 


POWERPOINT?" PRESENTATIONS 


хх 
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Add the digital files of graphs, pictures and flow charts into your course management system, use them in student 
handouts, or copy them in your lecture presentations 


FOR THE STUDENT 


This book is accompanied by a companion website that can be 
accessed via https://login.cengagebrain.com, which contains 
the data sets for Examples, Exercises and Cases. 


MINDTAP 


CENGAGE | MINDTAP 
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CHAPTER OUTLINE 

Introduction to statistics 

1.1 Key statistical concepts 

1.2 Statistical applications in business 
1.3 How managers use statistics 

1.4 Statistics and the computer 

1.5 Online resources 


SPOTLIGHT ON STATISTICS 


Census in Australia 


Information (or data) gathering on various characteristics 

of different populations of interest is an important part of 
statistics. When we use all units of the population to record 
information about the characteristics of interest, this type 

of data gathering is called a census. Due to cost and other 
resource implications, a census of the whole population is done 
once in a while in most countries. A census takes place only 
every five years in Australia. The peak Australian government 
statistics agency, the Australian Bureau of Statistics (ABS), 
carries out the census. The two most recent censuses were 
carried out on the nights of 9 August 2011 and 2016. A census 
provides a snapshot of the population characteristics in the 


year it is held. We will discuss census and other forms of data 


Act AVERAGE PEOPLE 
PER нош зоо 


2016 Data in pictures 


collection in detail in this and the next chapter. 23401892 "77 
І К : 507&[493* $4234 $1438 
Source: Australian Bureau of Statistics. € Commonwealth of Australia CC i 
BY 4.0. https://creativecommons.org/licenses/by/4.0/ h ш ш ar + 
bios == a TT 
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2 BUSINESS STATISTICS 


Introduction to statistics 


Statistics is a way to get information from data. That's it! Most of this textbook is devoted 
to describing how, when and why managers and statistics practitioners conduct statistical 
procedures. You might ask, Tf that's all there is to statistics, why is this book (and most other 
statistics books) so large?' The answer is that students of applied statistics will be exposed to 
different kinds of information and data. We demonstrate some of these with case studies and 
examples throughout this book. 

Statistics is a body of principles and methods concerned with extracting useful information 
from a set of data to help people make decisions. In general, statistics can be subdivided into 
two basic areas: descriptive statistics and inferential statistics. 


Australia's trade with the world 


The total value of imports into Australia continues to exceed the total value of its exports. The Australian 
government has signed various trade agreements with our major trading partners to relax certain trade 
restrictions and increase our exports. Over the past decade, successive governments have pledged to reduce 
the trade deficit (= Imports – Exports) and have only been able to experience the turnaround recently. The picture 
below shows some useful information on Australian imports and exports in 2017-18 with its major trading 
partners. For example, the United States (US) is one of our major trading partners and our total imports from 

the US are about two and a half times our exports to the US. We will discuss various descriptive graphical and 
numerical techniques to summarise such data in the following chapters. 


AS$403.2 BILLION A$395.4 BILLION 


TOTAL VALUE OF EXPORTS 2017-18 TOTAL VALUE OF IMPORTS 2017-18 


China 
71 346 


Republic of Korea 
23 628 

United States 

21 424 


Republic of Korea 
28 674 


TOP 5 IMPORTS A$M 


Personal travel 


Iron ores 
61 357 а2 #96 . 
Passenger motor vehicles 
cod 23299 
60 356 y | 
Education-related travel Refined petroleum 
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EXAMPLE 1.2 


Summarising the business statistics marks 


L01 


A student enrolled in a business program is attending his first lecture of the compulsory business statistics 
course. The student is somewhat apprehensive because he believes the myth that the course is difficult. To 
alleviate his anxiety, the student asks the lecturer about the exam marks for last year's business statistics course. 
Because, like all statistics lecturers, this one is friendly and helpful, the lecturer obliges and provides a list of 

the final marks. The overall marks are compiled from all the within-semester assessment items plus the end-of- 


semester final exam. What information can the student obtain from the list? 


This is a typical statistics problem. The student has the data (marks) and needs to apply 
statistical techniques to get the information he requires. This is a function of descriptive 
statistics. 


Descriptive statistics 


Descriptive statistics deals with methods of organising, summarising and presenting data 
in a convenient and informative form. One form of descriptive statistics uses graphical 
techniques that allow statistics practitioners to present data in ways that make it easy for the 
reader to extract useful information. The main attraction of a graphical presentation is that 
the message can be easily understood by any layperson. In Chapters 3 and 4 we will present 
a variety of graphical methods. 

Another form of descriptive statistics uses numerical techniques to summarise data. 
One such method you would have already used frequently is calculating an average or mean. 
Chapter 5 introduces several numerical statistical measures that describe different features 
of the data. 

The actual descriptive statistical technique we use depends on what specific information 
we would like to extract from a given data set. In Example 1.2, there are at least three important 
pieces of summary information. The first is the 'typical' mark. We call this a measure of 
central location. 'The average is one such measure we will introduce in Chapter 5. The student 
calculated the average mark of the business statistics course, from the list of marks provided 
by the lecturer, by summing all the marks and dividing the total by the number of students, 
which was 74. In Chapter 5 we will also introduce another useful measure of central location, 
the median. In the above example, the median is 81, which is the middle mark of the class 
when the marks are arranged in ascending or descending order. That is, 5096 of the students 
obtained marks less than the median mark, while 5096 received marks greater than the 
median value. 

Now the student knows that the average mark was 74. Is this enough information to reduce 
his anxiety? The student would likely respond ‘no’ because he would like to know whether 
most of the marks were close to the average mark of 74 or were scattered far below and 
above the average. He needs a measure of variability. The simplest such measure is the range 
(discussed further in Chapter 5), which is calculated by subtracting the smallest mark from 
the largest. The student noticed that the largest mark is 100 and the smallest is 11, thus the 
range is (100 — 11) = 89. Unfortunately, this provides little information, as the range doesn't 
indicate where most of the marks are located. Whether most data are located near 11 or near 
100 or somewhere in the middle, the range is still 89. He needs other measures of variability, 
such as the variance and standard deviation, to reflect the true picture of the spread of the 
data. These will be introduced in Chapter 5. Moreover, the student must determine more 
about the marks. In particular he needs to know how the marks are distributed between 
11 and 100. The best way to do this is to use a graphical technique, the histogram, which is 
introduced in Chapter 4. 


descriptive statistics 
Methods of organising, 
summarising and 
presenting data in ways 
that are useful, attractive 
and informative to the 
reader. 


4 BUSINESS STATISTICS 


EXAMPLE 1.3 


Comparing weekly sales between two outlets 


A fast-food franchisee wishes to compare the weekly sales level over the past year at two particular outlets. 
Descriptive statistical methods could be used to summarise the actual sales levels (perhaps broken down by 
food item) in terms of a few numerical measures, such as the average weekly sales level and the degree of 
variation from this average that weekly sales may undergo. Tables and charts could be used to enhance the 
presentation of the data so that a manager could quickly focus on the essential differences in sales performance 
at the two outlets. 


There is much more to statistics, however, than these descriptive methods. Decision- 
makers are frequently forced to make decisions based on a set of data that is only a small 
subgroup (sample) of the total set of relevant data (population). 


inferential statistics Inferential statistics 


Methods used to draw 


conclusions abouta Inferential statistics is a body of methods for drawing conclusions (i.e. making inferences) 

population based on about characteristics of a population, based on data available in a sample taken from the 

E population. The following example illustrates the basic concepts involved in inferential 
statistics. 


population. 


EXAMPLE 1.4 


Profitability of a new life insurance policy 


An Australia-wide automobile club (consisting of about 2 million members) is contemplating extending its 
services to its members by introducing a new life insurance policy. After some careful financial analysis, the 

club has determined that the proposed insurance policy would break even if at least 1096 of all current members 
subscribing to the club also purchase the policy. The question here is how can inferential statistics be used by the 
automobile club to make a decision about introducing their new life insurance policy? 


To answer this question, we need to first obtain additional information before reaching a 
decision on whether or not to proceed with the new insurance policy, the automobile club has 
decided to conduct a survey of 500 randomly selected current members. The collection of all its 
current 2 million or so members is called the population. The 500 members selected from the 
entire population for the analysis are referred to as a sample. Each member in the sample is asked 
if they would purchase the policy if it were offered at some specified price. Suppose that 60 of 
the members in this sample reply positively. While a positive response by 60 out of 500 members 
(1296) is encouraging, it does not assure the automobile club that the proposed insurance policy 
will be profitable. The challenging question here is how to use the response from these 500 
sampled members to conclude that at least 10% of all 2 million or so members would also 
respond positively. The data are the proportion of positive responses from the 500 members in 
the sample. However, we are not so much interested in the response of the 500 members as we 
are in knowing what the response would be from all of the club's 2 million current members. To 
accomplish this goal we need another branch of statistics — inferential statistics. 

If the automobile club concludes, based on the sample information, that at least 1096 of 
all its members in the population would purchase the proposed insurance policy, the club 
is relying on inferential statistics. The club is drawing a conclusion, or making a statistical 
inference, about the entire population of its 2 million or so members on the basis of information 
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provided by only a sample of 500 members taken from the population. The available data tell 
us that 1296 of this particular sample of members would purchase the policy; the inference 
that at least 1096 of all its members would purchase the new insurance policy may or may 
not be correct. It may be that, by chance, the club selected a particularly agreeable sample 
and that in fact no more than 596 of the entire population of members would purchase the 
new policy. 

Whenever an inference is made about an entire population on the basis of evidence 
provided by a sample taken from the population, there is a chance of drawing an incorrect 
conclusion. Fortunately, other statistical methods allow us to determine the reliability of the 
statistical inference. They enable us to establish the degree of confidence we can place in 
the inference, assuming the sample has been properly chosen. These methods would enable 
the automobile club in Example 1.4 to determine, for example, the likelihood that less than 
1096 of the population of its members would purchase the policy, given that 1296 of the 
members sampled said they would purchase. If this likelihood is deemed small enough, 
the automobile club would probably proceed with its new venture. 


1.1 Key statistical concepts 


Statistical inference problems involve three key concepts: the population, the sample and the 
statistical inference. We now discuss each of these concepts in more detail. 


1.1a Population 


A population is the group ofall items of interest to a statistics practitioner. Itis frequently very ^ population 
large and may, in fact, be infinitely large. In the language of statistics, the word ‘population’ The setofall items of 
does not necessarily refer to a group of people. It may, for example, refer to the population of AA AME 
diameters of ball bearings produced at a large plant. In Example 1.4, the population of interest D "T 
consists of all 2 million or so members. a population. 

A descriptive measure of a population is called a parameter. The parameter of interest in 
Example 1.4 was the proportion of all members who would purchase the new policy. 


1.1b Sample 


A sample is a subset of data drawn from the target or studied population. In Example 1.4,the sample 

sample of interest consists of the 500 selected members. ju MR 
А descriptive measure of a sample is called a statistic. We use sample statistics to make E 

inferences about population parameters. In Example 1.4, the proportion (p) of the 500 is — M 

members who would purchase the life insurance policy would be a sample statistic that a sample. 

could be used to estimate the corresponding population parameter of interest, the population 

proportion (p) who would purchase the life insurance policy. Unlike a parameter, which is a 

constant, a statistic is a variable whose value varies from sample to sample. In Example 1.4, 

1296 is a value of the sample statistic based on the selected sample. 


1.1c Statistical inference 


Statistical inference is the process of making an estimate, prediction/forecast or decision 
about a population parameter based on the sample data. Because populations are usually very 
large, it is impractical and expensive to investigate or survey every member of a population. 
(Such a survey is called a census.) It is far cheaper and easier to take a sample from the 
population of interest and draw conclusions about the population parameters based on 
sample statistics. In Example 1.4, we make a conclusion about the population proportion, P, 
based on the sample proportion p. 
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There are some methods explained in this book which the author 
does not endorse. They are printed because they are necessary to a 
thorough understanding of the subject. Newspapers publish reports 
of murders, but this does not imply endorsement of the crimes. 


Aside from these features there are many things which the 
practicing physician may read and follow to his advantage. The 
introductory chapter by Dr. Lydston will be found to be of special 
interest. 


THE AUTHOR. 


СНАРТЕК 1 


MEDICINE AS A BUSINESS 


By G. Frank Lydston, M.D. 


As a general proposition it is safe to assert that the practice of 
medicine from a business standpoint is a failure. The successful 
exceptions merely prove the rule. It is also safe to assume that the 
elements of financial non-success are cumulative in their action—a 
fact that is easily proved by hospital and dispensary statistics. 


The practitioner of medicine, like every man who relies on his own 
hand and brain for a livelihood, is entitled to a bit of earth that he 
and his may call their own, at least a modest competence, and a 
well-earned rest when his sun begins to set and the twilight of his 
life approaches. How many doctors are in a position to enjoy or even 
render less awesome their twilight days? As city doctors are all 
supposed to be rich—at least by the public, that does all it can to 
prevent their becoming so—it would be interesting to know what 
proportion of them, even in metropolitan medical centers, own their 
own homes or have property investments. A far smaller proportion 
than is just, I fancy. 


The assertion has been made that the general poverty of the 
medical profession is due to a lack of appreciation and a contempt 
for the rights of the medical man on the part of the public at large. 
This, however, is a secondary matter which, being self-evident, 
overshadows the primary cause—the asinine stupidity of the 


profession itself. As a broad, general proposition the reputable 
profession as a whole has about as much sense as the dodo, and, 
unless signs fail, will, sooner or later, meet the fate of that 
remarkable bird. How the profession can expect the respect and 
appreciation of the public when it has no respect or appreciation for 
itself is difficult to conjecture. The public cannot be expected to keep 
clean the nest of the medical dodo. Furthermore, the public quite 
rationally values the stupid thing according to its self-appraisement. 


Primarily, the practice of medicine is supposed to be founded on a 
mawkish, blanket-like sentiment of philanthropy, which is expected 
to cover both God's and the devil's patients—the pauper and the 
dead-beat—the honest man and the rascal—the rich and poor alike. 
The doctor is expected to wallow eye-deep in the milk of human 
kindness, scattering it broadcast for the benefit of humanity, but he 
is in no wise expected to even absorb a little of it, much less to 
swallow a gulp or two occasionally for his own benefit. By way of 
piling Pelion upon Ossa, the public, having discovered that the 
doctor sets little value on his own services, proceeds to eye him with 
suspicion; the tradesman is very careful how he trusts doctors. Of 
course the tradesman has his own family physician "hung up" for a 
goodly sum, but—knowing doctors to be poor business men—the 
tradesman often cheats them in both the quality and price of goods. 


It is a great and goodly game that plays from both ends and 
catches the victim in the middle. The tradesman has one redeeming 
feature, however; he does his best to teach his doctor patrons a 
lesson. He either sends his goods C.O.D., or, if the doctor be one of 
the favored ones, he finds the bill in his mail bright and early on the 
first of the month. I often think my tradesmen must sit up all night 
in order to get their bills in bright and early on the first. If not paid 
by the 15th, a collector is usually at the doctor's office to see about 
it. 

Yet the professional dodo—my apologies to the shade of the “sure 
enough" dodo—will not learn. He goes on and on, neglecting his 
accounts, mainly because he is afraid of offending his patrons and 


driving them off to some other doctor who isn't so particular; and 
the worst of it is, there are plenty of contemptible fellows who draw 
their own salaries promptly when due, or present their bills for 
goods with frantic haste, who consider a doctor's bill a flagrant 
insult. Will nothing ever inspire the doctor with courage enough to 
despise and ignore such contemptible trash? Does he prefer the role 
of a lickspittle to that of an independent and self-reliant man? 


As illustrations of the value the profession sets on its skill and 
learning, the amount of gratuitous work done is striking. Our pauper 
—or pauperized—patrons are divided into several classes, viz.: 1. 
The free hospital, clinic and dispensary class. This is on the increase. 
According to Dr. Frederick Holme Wiggin, 51 per cent of all cases of 
sickness in New York City are now classed medically as paupers, as 
against 1.5 per cent twenty years ago! This is appalling. Of these 
alleged paupers it is safe to say that 75 per cent are able to pay full 
or at least fairly good fees. Why should pauperism be shown so 
prominently in the matter of medical bills, as compared with other 
necessities of life? And why should the profession carry a burden 
that belongs to the public? 2. Free patients of the private class: (a) 
those who can pay but will not, /.e., dead beats, and swindlers; (b) 
persons whose circumstances are such that the doctor feels in duty 
bound to render no bills; (c) persons who presume upon social 
acquaintance with the doctor to "hold him up" for friendly, perhaps 
informal, consultations. 


It requires no great mental effort to see the terrible load the 
profession is carrying—self-inflicted, and often for fallaciously selfish 
motives, it is true, but none the less heavy. The college and free 
hospital may be the professional "old man of the sea," but so much 
the worse for the medical Sinbad. Whatever the explanation, private 
practice is on a par with dispensary practice with regard to the 
impositions practiced on the doctor. It is safe to say that, of the sum 
total of surgical and medical patients of all kinds and social 
conditions under treatment in Chicago at the present time, over one- 
half are paupers—honest or dishonest. Pay the doctor for the work 
involved in this wasted and misapplied charity, and the medical 


profession would plunge into a sea of prosperity that might swamp 
it. And it is not only the rank and file of the profession that suffers. 
Ye celebrated professor, reaching out for glory, yea, into infinite 
space, clutching frantically at everything in sight, no matter how 
profitless—providing the other fellow doesn't get the case—often 
defeats his own ends. And the great man dies, and is buried, and we 
take up a collection for his widow, to meet his funeral expenses, and 
sell his library—six feet of earth make all men of a size. Sic transit 
gloria mundi. 


And when, like dog, he's had his day, 
And his poor soul hath passed away, 
Some friendly scribe in tearful mood 
Will tell the world how very good 
The dear departed doctor was— 

And thus win for himself applause. 


One of the most potent causes of professional poverty is the 
mania of the doctor for a pretense of well-doing. He exhibits this in 
many ways. One of the most pernicious is an affectation of contempt 
for money. This it is that often impels him to delay the rendering of 
his accounts. Oftentimes his patient offers to pay all or part of his 
bill. With a lordly and opulent wave of his marasmic hand the doctor 
says, "Oh, that's all right; any time'll do." And the triple-plated 
medical imbecile goes on his way with a dignified strut that ill befits 
the aching void in his epigastric region, and is decidedly out of 
harmony with the befringed extremities of his trousers. And then the 
doctor apologizes to himself on the ground of a philanthropy that is 
but the rankest and most asinine egotism en masque. 


When will the doctor understand that payment deferred maketh 
the patient dishonest? When will he consider the necessities of his 
wife and children as outweighing the feelings of the patient who 
owes him money? When will he be a man, and not a time-server and 
truckler to appearances? He would take the money did he not fear 
the patient might suspect that his doctor was not prosperous. He 
wishes the patient to think that the doctor and his family dine with 


the chameleons, or аге fed by ravens. Yet the medical Elijah waiteth 
in vain for the manna-bearing birds—they know him for what he is, a 
counterfeit prophet who vainly yearns for the flesh-pots of Egypt— 
who has a ponderous and all-consuming desire for pabulum, and a 
microcephalic capacity for finance. 


Doctors are supposed to be keen judges of human nature. I often 
think this is absolutely without foundation. Defective knowledge in 
this direction is a very expensive luxury to the medical profession. 
The confidence man and sharper cannot fool the average doctor into 
buying a gold brick, perhaps, but they can come very near it. The 
oily-tongued and plausible man with a scheme finds the doctor his 
easiest prey. The doctor has often hard enough work to wring a few 
dollars out of his field of labor, and it might be supposed that it 
would be difficult to get those dollars away from him, but no, it's 
only too easy. He bites at everything that comes along—he often 
rises to a bare hook. Mining stocks, irrigation and colonization 
schemes, expensive books that he doesn't want, will never need and 
couldn't find time to read if he would, histories of his town or state 
in which his biography and picture will appear for $100—proprietary 
medicine schemes, stock in publications of various kinds; he bites at 
everything going—he has embonpoint cerebrale. Oh, but the doctor 
is easy! I have very painful memories. The best investment I ever 
made was when I paid a fellow for painting a sign for the door of my 
consultation room, reading: "Notice—Persons with schemes will 
please keep out. I have some of my own to promote." 


It is rather a delicate matter, perhaps, for a college professor to 
touch on the evils of medical colleges in their relation to the 
business aspect of medicine, but I shall nevertheless speak plainly 
and to the point. While theoretically the better class of medical 
colleges were founded solely for the advancement of science, it is 
none the less true that self-aggrandizement has been the pedestal 
on which most of our disinterested giants in the teaching arena have 
stood and are standing. Remove the personal selfish interest of 
college teachers and most of our schools would be compelled to 
close for lack of instructors. Let us be honest with ourselves, please. 


Not that self-interest is reprehensible—I hold the contrary. One may 
teach for salary, reputation, the love of teaching, or a desire for self- 
improvement, it matters not, for if he be of the proper timber he is 
the right man in the right place. Self-interest makes better teachers 
on the average than philanthropy, providing the primal material is 
good. 


Granting that self-interest is the mainspring of the college 
professor, is he very "long-headed" from a business standpoint? I 
submit the following propositions as proving that the average college 
professor defeats his own ends. 


1. He devotes to teaching, time and labor over and above the 
exigencies of ordinary practice, which, if devoted to cultivating the 
good-will of the laity, would be much more profitable. 


2. While cultivating the acquaintance and friendship of the alumni 
of his own school—a few each year—he alienates from himself the 
friendship of every alumnus of every rival school, the instant he 
begins teaching. 


3. He assists in educating and starting in life young, active 
competitors to himself. 


4. He is unreasonably expected to devote a large percentage of 
his time to the gratuitous relief of medical students and physicians. 
He may give his time cheerfully, but he yields up his nerve force just 
the same. 


5. Most college professors are less successful in the long run than 
the more fortunate ones of the rank and file who have never aspired 
to teaching honors. 


6. Greater demands are made on a professor's purse than if he 
were in the non-teaching ranks of medicine. He, more than all 
others, is expected to put up a prosperous appearance. 


The college clinic—especially of the surgical sort—is far-reaching in 
its detrimental effects on professional prosperity. Few or no 
questions are asked, and the millionaire is being operated on daily, 


side by side with the pauper, free. And the blame does not always lie 
with the professor who runs the clinic. General practitioners bring 
patients to the free clinics every day, with full cognizance of their 
ability to pay well. Why doctors will persist in thus cheapening 
surgical art is difficult to conjecture—but they do it just the same. 


Of course, the college clinic is supposed to be a theater of 
instruction. Often, however, it is but a stage on which comedy- 
dramas are enacted. A brilliant operation that nobody six feet away 
can see, and an operator bellowing at his audience like the 
traditional bull of Basham—in medical terms that confuse but do not 
enlighten, terms that are Greek to most of the listeners—this is the 
little comedy-drama that is enacted for students who have eyes but 
see not; who have ears but hear not. Instruction? Bah! Take the 
theatric elements and the plays to the gallery out of some college 
clinics and there wouldn't be a corporal's guard in attendance. 


Worse than the free clinics are the so-called charitable hospitals. 
Much has been said of dispensary abuses, but few have had the 
courage to say anything in adverse criticism of these institutions. 
While nominally founded to fill "a long-felt want”—and the number 
of long-felt wants, from the hospital standpoint, is legion—these 
hospitals are founded on strictly business principles, save in this 
respect—the people who found them feed on their innate capacity to 
get something for nothing. The first thing the founders do is to get a 
staff of doctors to pull the hospital chestnuts out of the fire. The 
members of the staff think that the hospital is performing the same 
duty for them, and everything is serene. And so the surgeon goes on 
operating on twenty patients—fifteen of whom are able to pay him a 
fee—in the hope that one among them all is willing to pay him a fee. 


Exaggeration? Well, I cannot swear to the accuracy of the 
foregoing, but an eastern surgeon of world-wide fame once told me 
that for every patient who paid him a fee he operated on nineteen 
for nothing; and this man has no public clinic, either. Is it 
conceivable that the nineteen free patients are all paupers? Many of 
them go to my friend for operation from very long distances. Ought 


the railroads and hospitals to have all the profits? Have we not all 
had similar experiences in a lesser degree? With the development of 
charitable hospitals far in excess of any legitimate demand, it has 
come to pass that surgery is almost a thing unknown in general city 
practice. Even the minor operations have left the general practitioner 
—to return no more so long as there are free hospitals and 
dispensaries. Where is the emergency surgery, of which, in former 
days, every practitioner had his share? Railroaded off to the "charity" 
hospitals to be cared for gratis. 


In a recent conversation with a practitioner of thirty years' 
experience, I said, "Doctor, you used to do a great deal of general 
surgery throughout this section of the city. Have the hospitals 
affected your practice in that direction to any extent?" He replied, 
"Surgery with me is a thing of the past. Even emergency cases are 
carted off to the nearest hospital. If by chance one does fall into my 
hands, it is taken away from me as soon as I have done the 'first-aid’ 
work." Personally, I see very little use in teaching surgery to the 
majority of students who intend to practice in our large cities—they 
will have little use for surgical knowledge. 


Here are three cases in illustration of the way our "charitable" 
hospitals antagonize the business interests of the profession: 


1.—A very wealthy farmer engaged me to perform an exceedingly 
important operation. It was understood that $1,000 was to be the 
honorarium. He was afterwards advised to go to a certain "religious" 
hospital, where he was operated on by an eminent surgeon, who 
received nothing for his services. The patient paid $15 a week for 
hospital accommodation, and $25 a day to his family physician, who 
remained with him "for company." What a harmonious understanding 
between the patient and his family doctor—and what a "soft mark" 
that surgeon was. I had the pleasure of telling the latter of the gold 
mine he didn't find, some time later, and the shock to his system 
amply revenged the body surgical. 


2.—A patient who was under my care for some weeks and paid 
me an excellent fee finally divulged the fact that he had meanwhile 


been living at a certain hospital as an "out patient," at an expense of 
$8 a week. He had become dissatisfied with the hospital attention, 
he said, and, pretending great improvement, was permitted to get 
about out-of-doors. 


3.—A man on whom I operated and who paid me my full fee 
without argument or question, came to me directly from one of our 
large hospitals, where he had been sojourning for several months. 


That medical men in hospitals are imposed on is a trite 
observation. So long, however, as it appears to be the doctor's 
advantage to be on a hospital staff, plenty of men will be found who 
will be glad of the chance. As for the injury which the system inflicts 
on the profession at large, that is no argument with the individual. 
Human nature operates here as elsewhere. Knowing that the system 
is bad, we are all anxious to become victims. 


In recommending the payment of salaries to hospital men, the 
Cleveland Medical Journal claimed that such a plan will remedy all 
the evils incident to the professional side of hospital management. 1 
do not agree in the opinion that the payment of salaries to the staffs 
of institutions for the care of the sick will alone correct the evils of 
such institutions. The writer of the aforesaid editorial is incorrect, 
also, when he says that an awakening is at hand. No, not at hand; it 
is coming, though; the handwriting is on the wall. When the 
revolution does come, this is what will happen: 


1.—Hospital physicians and surgeons will be paid salaries. 


2.—Hospitals will take as free patients or patients who pay the 
hospital alone only such persons as rigid investigation has shown to 
be indigent. All others will be compelled to pay their medical 
attendants, just as in private practice. 


3.—Certificates of indigency will be required of every free patient, 
such certificate being signed by the patient's attending physician— 
outside of the hospital—and at least two other persons in the 
community where he or she resides. 
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